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Abstract: We report a case of eosinophilic chronic rhinosinusitis (ECRS) associated with optic 
neuropathy. The visual acuity in the right eye was suddenly reduced to no light perception on 
awakening in the morning. Fundus examination of both eyes on the same day showed no remarkable 
changes. Emergency computed tomography showed pan-sinusitis bilaterally and a partial defect 
of the sphenoid bone on the right side. From the clinical findings, the case was diagnosed as optic 
neuropathy associated with chronic sinusitis. Endoscopic sinus surgery (ESS) was performed on the 
same day, and all of the major sinuses were found to be filled with highly viscous fluid. Part of the 
optic canal had a defect probably due to inflammatory invasion from the adjacent sphenoid bone. 
Steroid therapy was started immediately postoperatively. Histopathological examination of excised 
polyps showed that numerous eosinophils had invaded the polyps but no hyphae were present. The 
patient reported that he had bronchial asthma and had had nasal polypectomy. Six months after 
the ESS and steroid therapy, the patient had a recurrence of the sinusitis. At that time, laboratory 
examination showed an elevation of total IgE and eosinophil numbers. From the clinical findings 
and course, this case was diagnosed as ECRS accompanied by optic neuropathy. Although ECRS 
rarely has ocular complications, the inflammation can spread and the optic nerve can be affected.
Keywords: optic neuropathy, eosinophilic chronic rhinosinusitis, chronic sinusitis, allergic 
fungal rhinosinusitis
Introduction
Eosinophilic chronic rhinosinusitis (ECRS) has been established as a subtype of chronic 
rhinosinusitis (CRS). It is characterized by a resistance to conventional treatment with 
long-term macrolides, and frequent recurrences develop unless treated by steroids.1–3 
ECRS is common in Asians. To make a diagnosis, the following must be examined: 
history of respiratory diseases; imaging tests of the rhinosinuses; laboratory data related 
to allergic reactions; and histopathological tests.3,4 Only one case of ECRS has been 
published that was associated with optic neuropathy, although several cases with optic 
nerve complications in cases of allergic fungal sinusitis have been reported.5,6
We have examined a case of ECRS with optic neuropathy probably caused by 
  compression or inflammatory invasion of the optic canal by an expansion of the 
inflamed tissues. Even though endoscopic surgery (ESS) and steroid therapy were 
performed on the same day, the vision did not return.
Case report
A-68-year-old man noticed a sudden loss of vision in his right eye when he woke up. 
He was examined in our hospital the same day and his best-corrected visual acuity Clinical Ophthalmology 2011:5 submit your manuscript | www.dovepress.com
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(BCVA) was no light perception in the right eye and 1.2 in 
the left eye. Color perception tests could not be performed 
on the right eye. The pupillary light reflex was almost absent 
in the right eye, and a relative afferent pupillary defect was 
present. Fundus examination showed no optic disc edema 
and atrophy, and spontaneous venous pulsations were not 
present. The macular area was normal, and optociliary shunt 
vessels were not present.
From the clinical findings, we suspected a retrobulbar 
lesion and ordered an orbital computed tomography (CT) 
on the same day. The CT scan showed a nasal obstruction. 
His history included nasal polypectomy more than 20 years 
earlier, and asthma that was not being treated. The CT scan 
also showed pan-sinusitis, multilobular nasal polyps, and a 
defect of the sphenoid bone (Figures 1A–C). The right optic 
nerve appeared to be compressed by inflammatory tissues. 
Thus, we diagnosed the case as optic neuropathy due to 
extensive chronic rhinosinusitis. The laboratory data showed 
no elevation of the white blood cell count, eosinophilia, and 
C reactive protein.
We consulted an otorhinolaryngologist on the same 
day, and an emergency endoscopic sinus surgery (ESS) 
was   performed. Intraoperatively, the ethmoid, maxillary, 
and sphenoidal sinuses were filled with highly viscous 
mucosal fluid. In addition, several polyps were found in 
the nasal   cavity. After excision of the polyps and thickened 
mucosa and drainage of the mucosal fluid, an erosion and 
thinning of the lateral wall of the sphenoid sinus bone and 
partial defects of the optic canal were found. The optic 
canal was cleared to try to decompress the optic nerve, and 
betamethasone was applied to the exposed optic nerve to try 
to suppress the inflammatory changes.
Histopathological examination of the excised polyps 
showed an invasion of many eosinophils. No fungal hyphae 
were detected by Grocott and Periodic Acid Schiff (PAS) 
staining (Figures 2A–D). Unfortunately, the right visual 
acuity did not improve and remained at no light perception 
in spite of the postoperative betamethasone (total 324 mg). 
The fundus did not show any remarkable changes after the 
ESS and steroid therapy.
Six months later, nasal polyps recurred and nasal admin-
istration of betamethasone was started and is currently being 
continued. The laboratory data showed an elevation of total 
IgE and eosinophils compared to that before the surgery 
(before 1.2% and post-surgery 6.2%). The specific IgEs 
against Candida and Aspergillus were negative with the 
radioallergosorbent (RAST) test.
Comments
Chronic rhinosinusitis (CRS) is a chronic inflammation of the 
rhinosinus mucosa and is characterized by the presence of two 
or more symptoms, viz., nasal discharge, nasal obstruction, 
post-nasal drip, and reduction or loss of the sense of smell. 
The diagnosis of CRS is made by the signs and symptoms 
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Figure 1 Computed tomographic (CT) images. Opacifications are present in the 
frontal, maxillary, anterior and posterior ethmoid, and sphenoid sinuses on both 
sides. A part of sphenoid bone is defective (arrows in B and C). (A) Coronal image 
showing opacity in the maxillary, ethmoid, and frontal sinuses. (B) Axial image.   
(C) Coronal image showing opacity present in the entire sphenoid sinus. A defect is 
also present in the sphenoid bone.
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Figure 2 Photomicrographs of sections obtained from nasal polyp and mucosa.   
(A)  and  (B)  Hematoxylin-eosin  stained  sections.  Magnifications  are  ×200  (A) 
and ×400 (B). (C) PAs staining. (D) Grocott staining. Many eosinophils have invaded 
the subepithelium in the nasal polyp and are sporadically detected in the mucosal 
fluid. There are no hyphae in the polyps with Grocott and PAS staining.
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that remain for longer than 3 months and opacification of the 
sinus in X-ray and CT images. Although CRS is common, 
its subclassification, pathology, and treatment have still not 
been completely established.
Cases of CRS have been divided into two groups; chronic 
rhinosinusitis with nasal polyps (CRSwNPs) and chronic 
rhinosinusitis without polyps (CRSsNPs) in Europe and 
the United States. CRSwNPs has a strong predisposition to 
recurrences even after ESS, and pathological examinations 
show numerous eosinophils invading the mucosa. In   contrast, 
CRSsNP is diagnosed by purulent changes, and histopatho-
logical examinations of the nasal polyps and nasal mucosa 
show lymphocytes and neutrophils as the dominant inflamma-
tory invaders. However, some cases of CRSwNP in Asians do 
not show eosinophil-dominant changes in the   inflammation. 
Thus, other criteria are necessary to classify the cases. In 
addition, this subtype is not fully resolved by conventional 
long-term macrolide therapy combined with surgical dissec-
tion of the mucosal membrane in the sinuses. These cases 
have recently been classified as ECRS because they have 
different clinical characteristics from the more common 
CRSs that are associated with asthma, elevation of eosino-
philic counts in peripheral blood, and massive invasion of 
eosinophils into the nasal mucosa.
The diagnosis of ECRS is finally determined by the 
  clinical findings of chronic nasal symptoms, results of 
imaging tests, peripheral blood tests, and histological tests.4 
Our case had the nasal symptoms, history of nasal polypec-
tomy, and asthma. CT showed pan-sinusitis, and histopatho-
logical examination of removed mucosal membranes showed 
intensive invasion of eosinophils. Furthermore, there was a 
recurrence after surgery and steroid therapy. From the find-
ings and clinical course, our case was diagnosed as ECRS 
and not the purulent type of CRS.
Unlike the purulent type of CRS, the ocular complications 
of ECRS have not been fully determined. Garg et al reported 
a case of ECRS associated with optic neuropathy.5 The MRI 
images showed a high intensity area over the left intraorbital 
optic nerve without any lesions in the paranasal sinuses. They 
treated their case with steroid therapy and radical spheno-
ethmoid clearance, however the visual acuity, which was 
light perception before treatment, improved only slightly to 
finger counting.
Fungi have received much attention in the United 
States as candidates for causing ECRS and allergic fungal 
  rhinosinusitis (AFS). The diagnostic criteria for AFS include 
type 1 hypersensitivity to fungi, nasal polyps, and eosino-
philic mucin containing fungi.7 It was suggested that fungi 
in the sinonasal mucosa might be the cause of non-atopic 
eosinophilia or local IgE production.8
The clinical findings of AFS overlap those of ECRS, 
and thus it is necessary to differentiate AFS from ECRS. 
Generally, cases with AFS have unilateral lesions,   elevation 
of eosinophils, and IgE specific to fungal antigen. The 
important findings for diagnosis of AFS are the detection of 
hyphal forms of fungi and positive histopathological findings 
with PAS or Grocott staining. As with ECRS, AFS is rarely 
associated with optic neuropathy.6 The orbital findings of 
AFS are proptosis, ophthalmoplegia, optic neuropathy, and 
telecanthus. Imaging tests show hyper-attenuating foci along 
with expansion and destruction of the sinus walls. Most cases 
of optic neuropathy have an erosion of the lateral wall of the 
sphenoid and optic canal.6 The incidence of bony erosion 
in AFS is more than 12 times greater than in non-AFS.9 
Whether an erosion of sphenoid bone occurs may determine 
the visual prognosis.
There is potential for mistaking the size of the lesion 
with only MRI.10 MRI of cases with allergic Aspergillus 
sinusitis showed that the lesions were low intensity cystic 
lesions in both T1 and T2 weighted images. Enhanced MR 
images show ring enhancement surrounding the low intensity 
areas. Thus, the lesions may appear to be smaller than the 
actual size unless enhanced MRI is used. By contrast, CT 
can accurately detect the area of hyper-attenuation and bone 
architecture.
Our case progressed to bilateral lesions, and the laboratory 
data were negative for IgE specific to fungi. In addition, there 
were no hyphae in the biopsy sections with PAS and Grocott 
staining. From these findings, AFS could be excluded from 
the differential diagnosis of our case.
It was not definitively determined why the visual   acuity 
did not recover even though the ESS was performed within 
30 hours after the initial symptoms of optic neuropathy 
  developed. Our case presented with pan-sinusitis and thick 
mucosal membrane overall of the rhinosinus including 
the middle meatus and osteomeatal complex. Although 
the inflammatory changes gradually enlarged after the 
  polypectomy, the drainage from the parasinus might have 
been blocked leading to infection and inflammatory changes. 
These changes could then cause the internal pressure in the 
parasinus to increase and affect the optic canal, even though 
bacterial infectious changes were not detected. In addition, 
local ischemia of the optic nerve might also have occurred 
secondary to the   erosion of the optic canal followed by swell-
ing of the optic nerve because the visual loss was so rapid. An 
earlier case of ECRS with optic neuropathy had a different Clinical Ophthalmology
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MRI performed and an enhancement of the intraorbital optic 
nerve without extensive opacification of the rhinosinus was 
found. Although we did not do MRI, direct invasion by 
inflammatory tissues might have occurred in the right optic 
nerve as seen in the previous case.
In conclusion, we documented a rare case of ECRS 
complicated by optic neuropathy. Unfortunately, the visual 
acuity did not recover at all even though emergency ESS 
and steroid therapy were performed. In addition, a relapse 
of the nasal symptoms and signs occurred. These findings 
indicate that it is very important to suppress the allergic 
reaction for the prevention of ocular complications in 
ECRS cases.
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